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http://dx.doi.org/10.1016/j.jfma.201Lobar torsion is a rare complication after lung transplantation. Here we report a case of right
middle lobe (RML) torsion after bilateral sequential lung transplantation (BLTx). This 30-year-
old lady underwent BLTx for bronchiolitis obliterans due to paraneoplastic pemphigus. The
right lower lobe of the donor lung was resected due to inflammatory change during procure-
ment. The postoperative chest X-ray showed persisting RML infiltrates. Fever and leukocytosis
were noted 1 week later. RML lobectomy was performed after the reconstructed chest
computed tomography confirmed the diagnosis of RML torsion. Adult respiratory distress
syndrome with unstable vital signs, refractory hypoxemia and respiratory acidosis occurred
thereafter. After venoarterial extracorporeal membrane oxygenation support, the patient
recovered slowly and was discharged 5 months after BLTx.
Copyright ª 2012, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
Lobar torsion is a rare complication after thoracic surgery,
and extremely rare after lung transplantation (LTx). Only
three such cases have been reported before in the English
medical literature, and the mortality rate was 33%.1e3 Once
the lobar torsion is diagnosed, immediate surgical resection
of the torsion lobe is recommended. Adult respiratoryof Surgery, National Taiwan
iwan University College of
Taipei 10002, Taiwan.
om.tw (H.-H. Hsu).
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2.10.012distress syndrome (ARDS) is one of the major complications
following surgical management of lobar torsion in immu-
nocompromised patients. When ARDS occurs, oxygenation
is hard to maintain merely by optimal conventional
management. Extracorporeal membrane oxygenation
(ECMO) can provide adequate tissue oxygenation and
therefore provide temporary life support until the trans-
plant lung recovery.
Here, we report the fourth case of lobar torsion after
bilateral sequential LTx (BLTx). Our patient underwent
right middle lobe (RML) lobectomy immediately after lobar
torsion was confirmed by reconstructed chest CT, and
experienced ARDS postoperatively. Venoarterial ECMO was
applied immediately to maintain adequate oxygenation& Formosan Medical Association. All rights reserved.
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tissue perfusion and gas exchange before the transplant
lung recovered from ARDS injury. The patient was dis-
charged 5 months after operation and lived independently.Case report
This 30-year-old lady underwent BLTx for bronchiolitis
obliterans due to paraneoplastic pemphigus. She had
suffered from progressive exertional dyspnea since July
2006. Bronchiolitis obliterans was diagnosed by high-
resolution computed tomography (CT) and pulmonary
functional test. Due to the failure of conventional treat-
ment, she was referred to our ward for LTx. Before LTx, the
donor chest X-ray (CxR) demonstrated severe right lower
lobe (RLL) infiltration. Complete fissure of the donor lung
was noted at the time of harvest. Under the diagnosis of
severe inflammation, RLL lobectomy of the donor lung was
performed during procurement. The ischemic times were
226 minutes and 356 minutes for the right and left LTx,
respectively. She was then transferred to our surgical
intensive care unit for postoperative management.
On the first postoperative day (POD1), the patient’s vital
signs were stable and the PaO2/FiO2 ratio was 583 mmHg.
However, the CxR revealed mild infiltrates at right lower
lung field (Fig. 1A). Fiber-optic bronchoscopy demonstratedFigure 1 (A) Chest X-ray showing right lower lung field infiltrate
infiltrates increased obviously on the 8th postoperative day. Left
choscopy showing B4 bronchus partial obstruction and B5 bronch
strating the right middle lobe consolidation with narrowing bron
demonstrating the tortuous right middle lobe bronchus(arrow).that the RML bronchus was externally compressed and the
orifices of B4 and B5 bronchi were mildly narrow. Because
there were no toxic signs and the PaO2/FiO2 ratio could
reach over 400 mmHg, the patient received medical
treatment first during the first postoperative week.
However, CxR on POD 8 showed that the infiltration at right
lower lung field increased obviously (Fig. 1B) and the fiber-
optic bronchoscopy revealed B4 bronchus partial obstruc-
tion and B5 bronchus total obstruction (Fig. 1C). The
reconstructed chest CT demonstrated the RML consolida-
tion with narrowing and tortuous RML bronchus (Fig. 1D and
E). Fever (38.4 C), leukocytosis (14.2  109/L) and
elevated C-reactive protein (15.55 mg/dL) were also noted.
Under the diagnosis of RML torsion with sepsis, RML lobec-
tomy was performed immediately through right thora-
cotomy. The RML was severe congestion grossly and the
lung parenchyma was mostly hemorrhagic with focal fibri-
nous exudate in alveolar spaces and acute bronchiolitis
microscopically. Furthermore, there were some infarction
and thrombus in the RML pulmonary artery.
ARDS occurred immediately following RML lobectomy
and the CxR revealed nearly totally white-out of the
bilateral lung field (Fig. 2A). Although under maximum
ventilator support and inhaled nitric oxide, the ARDS was so
severe that persisted respiratory acidosis (pH 7.264) with
hypoxia (PaO2/FiO2 ratio, 90 mmHg) andCO2 retention
(PaCO2, 99.3 mmHg) could not be corrected withs on the 1st postoperative day. (B) The right lower lung field
lower lung infiltrates were also noted. (C) Fiber-optic bron-
us total obstruction. (D) Chest computed tomography demon-
chus (arrow). (E) Reconstructed chest computed tomography
Figure 2 (A) Chest X-ray reveals adult respiratory distress syndrome change after right middle lobe lobectomy. (B) Follow-up
chest X-ray reveals a bilateral clear lung field before discharge.
Lobar torsion after lung transplantation 107conventional treatment. Therefore, emergent venoarterial
ECMO cannulation through the inferior vena cava and right
femoral artery was implied to stabilize the patient’s
hemodynamic status. The PaO2/FiO2 ratio increased from
90 mmHg to 228 mmHg after commencement of venoarte-
rial ECMO and the transplant lung also recovered gradually
from ARDS. The patient was weaned off ECMO successfully
24 days later with clear lung field at the follow-up CxR
(Fig. 2B). Finally, she was discharged 5 months after BLTx
and lived autonomously. The pulmonary function of forced
vital capacity and forced expiratory volume in 1 second
increased from 1.14 L (34.8% of predicted) and 0.38 L
(12.9% of predicted) preoperatively to 1.64 L (54.3% of
predicted) and 1.75 L (56.7% of predicted) postoperatively,
respectively.Discussion
Lobar torsion is an uncommon entity and mostly occurs
after thoracic surgery. The incidence is 0.089e0.3%4e7 and
it is extremely rare after LTx.
There are several possible mechanisms for the occur-
rence of lobar torsion after LTx. The donor lung anatomy
seems to be the most important factor. Complete fissure of
the donor lung may increase mobility and therefore induces
lobar torsion after LTx.3 Additionally, the size discrepancy
commonly encountered in patients undergoing LTx may also
be a factor predisposing to significant pulmonary mobility
within the pleural space.2 Furthermore, surgical dissection
of pulmonary ligament is another mechanism that increases
mobility of lung and therefore increases the risk of torsion.
Reperfusion injury and lung consolidation may also play
a role in lobar torsion by increasing the lung water and
weight.3
The diagnosis of lobar torsion mainly depends on image
studies, such as CxR, chest CT scan or angiography.8
Symptoms such as fever, hemoptysis, chest pain, and
hypoxia are nonspecific and may mimic the characteristics
of obstructive pneumonia.6,7 Reconstructive CT can clearlydemonstrate loss of enhancement in the involving vessels
and abrupt cut-off of the involved bronchus, which may
highly imply the phenomenon of vessels or bronchus torsion
(Fig. 1E). Furthermore, a reconstructed chest CT can show
similar hypoperfusion as angiography but is less invasive.
Thus we recommend a reconstructed chest CT as the
diagnostic tool for clinically suspected lobar torsion
patients.
Treatment of lobar torsion includes observation, simple
detorsion, and surgical resection of the torsion part.
However, observation can only be considered in patients
with incomplete fissure.1 Because the lung congestion and
ischemic change occurs rapidly after torsion, surgical
resection of the torsion lung is the treatment of choice
rather than simple detorsion in complete torsion patients.
Lung torsion after LTx may relate to higher morbidity
and mortality because of immunocompromised status.
Common complications in LTx patients with lobar torsion
include ARDS and sepsis.3 In ARDS patients dependent on
high levels of oxygen support and high airway pressure for
providing ventilation, oxygen toxicity and airway baro-
traumas will induce irreversible injury to the lung paren-
chyma.9,10 ECMO could provide adequate oxygen and
hemodynamic supports and prevent the ventilator-related
lung injury in ARDS patients. Therefore, it is currently
regarded as a standard treatment to rescue the life-
threatening ARDS.
To our knowledge, only three other lobar torsion
complicating LTx cases were reported before and two of
them (Cases 1 and 3) were complete torsion (Table 1).
Including our case reported here, all the three patients
required surgical management for lobar torsion after LTx.
One patient died 55 days after BLTx due to ARDS and sepsis.
Another patient died 16 months after BLTx due to other
complications. In our case, RML lobectomy was performed
immediately after confirming the diagnosis of lobar torsion.
The patient experienced ARDS thereafter and needed to
depend on ECMO support before the donor lung recovery.
The patient was discharged and still alive 2 years after
BLTx, and living an independent life.
Table 1 Summary of reported lung torsion cases after lung transplantation.
Case
no.
Age,
sex
Diagnosis Transplant
method
Diagnosis
day
Etiology Torsion
location
Management Outcome
1 39M End-stage COPD BLTx POD5 Donor lung
complete
fissure
LUL torsion LUL lobectomy Died 16 months
later of other
complications
2 34M End-stage silicosis Right LTx POD3 Size discrepancy Incomplete RML,
RLL torsion
Observation Survival after 6
months’ follow-up
3 46M End-stage
emphysema
BLTx POD3 Donor lung
complete
fissure
LLL torsion LLL lobectomy Died POD 55 due to
sepsis and severe
ARDS
4 30F Bronchiolitis
obliterans
BLTx POD8 Donor lung
complete
fissure
RML torsion RML lobectomy Survival after 2
years’ follow-up
ARDS Z adult respiratory distress syndrome; BLTx Z bilateral lung transplantation; COPD Z chronic obstructive pulmonary disease;
LLL Z left lower lobe; LUL Z left upper lobe; RLL Z right lower lobe; RML Z right middle lobe.
108 M.-W. Lin et al.In summary, we reported the fourth case of lobar torsion
complicating LTx. Transplant physicians should regard lobar
torsion as a differential diagnosis in the postoperative
recipients who acutely experience persistent lobe consoli-
dation, respiratory insufficiency, fever, and leukocytosis.
Bronchoscopy and reconstructed chest CT are useful diag-
nostic tools. Surgical resection of the tortuous lung was the
only effective treatment in immunocompromised patients.
ECMO could be the rescue therapeutic method when life-
threatening ARDS occurred. Preventive surgical maneuvers,
such as stapling or suturing the lobes during implantation,
should be considered to prevent lobar torsion if the fissure
is complete in donor lung and the size discrepancy is
obvious between donor and recipient.References
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